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PROCESS FOR THE AD JUSTMEKT OF A 
SWrrCHABLE FLOW LEMmNG 
APPARATUS, AND AN APPARATUS 
OPERATING ACCORDING TO THE 

PROCESS 5 

BACEXSEtOUND OFTHBINVHOTION 

1. Hdd of tbe iDvcDtlaD 

The presciit inventioA xdates to prooesftcs f or a swit^^ 
flow-limiting appaxatuf for iWHng ^ flow of Uqaids or 
g^ftft* in a patients body, and an i^jparatas wfaidi operates . 
arconfa'ng to the process* 

Such qipantuses are used for veiy vazied i9^catl(xu. It 
is particalaily difficult if these iqparatoses when in use can 
no longer be manually adjusted witiiout fuither actioxL 
Faidculaity for infusion cqirfpmmt, it is lequized that the ^ 
devices furthamoie operate absolutely rdlaUyt since a 
person's life depends on their ftmctiannl cyability. For this 
reason, the concern in what follows will pnmazily be with 
sppstmses wtddx are sultaUe for use in infusion equip* 
ment However; ^ is not to preclude ^ implication of ^ ^ 
invention to other fields of use. 

2. Relevant itior Art 

Infusion systems wtddi are hnplanTrd into the body of a 
patient are already known* They are used for &e ooniMJl^ 25 
administration of medicaments. Iir$>lantable infusion 
dryi<^t tifrjnt^A ffi faffTon ptmya or mftrlifSflTTift nt pumps, 
have particular uses in the following aspecU of the case: 
spastic thof^, pain therapy, chemocheiapy, and so on. Th^ 
mfiiTft pftflgfHa a dinMt, r nntinno n s idmlnigtratiQn of medi- ^ 
cament (for cxas^^le. Baclofen or marpbine) into the artedal 
or venous system* and also into the epidural ox intraspinal 
space of the human body. The Idnd^of medicament siqprply 
permits such a small dose (03-3 ml per 24 hours) that the 
patient's quality ofUfeisstillmaintainedwhile the organism ^ 
is spared side, cfiecu which burden it, such as are known in 
the usual th«^p^ft* (tablets, drops> injections). 

Implantable infusion devices with a fixed, predetermined 
flow rate haye tlie disadvantage that when the aspects of the 
case of the patient changes such that a greater or snoaller ^ 
m c di ca m mt rcqdrement is needed, after fmplantatio n of the 
device, a very expensive puiiq> removal and re-in^ilantation 
has to be undertaken in order to mnintain the patient's 
quality of life* 

F^uttomore, it is desired in connection wi& certain ^ 
flicr^iies to vary tlie amount of the mcdiramrnt whidi is 
deEvered in a tuit of time. 

Lxqdantahle infudon devices with a battery as an energy 
source are partially equipped with a controllable flow rate 
and are electronically roTiTF>lWi These infhsion devices 50 
have a ttozmal life, which is limited by the life of the eneigy 
8i^iply,Gfabout36 mondis inthebodtyof the patient After 
fliat, tiie removal of the pump is necessary in order to renew 
flie CQCZgy source. Thus the duration of functioning of the 
implantislimitedtoarelativelyshorttimebythelimitedli^^ S5 
of the energy storage unit (battery or acommlator). These 
appliances moreover have a very expensive control 
i^liance, which is for the most part considered to be 
opcrator-unfiiendly, and with vMdi Ihe phyddan can newty 
provide the ciianges and cycles of the flow rate, according to so 

■ a program. 

Xj^al ^'^"rm^nai ^fm^^ for ^amptft lu Gcmtaiiy, cau how* 
ever forbid a re-hnpUmation; otherwise, a mult^ use of 
tbt eaq^enshre infusion devices would be perfectly possible. 

Thus at the present tiie target group of patients is very 65 
limited on cost grounds, and chiefly includes pain therapy in 

the final stages. 
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In an advanced version of an ^nftiainTi device withoat an 
rff>rfrf/*ai eDcxsy stocage diffcrait tfarotfle paths cm be 
rrtmhfnM togctfacr (Gsxman LaidrOpcn Pateat Application 
DEpOS4,123^1X \(toeby it is possible to set different 
5 flow tales. Ibis is acbleyed by means of a mftrfwnlral 
bistable element* ^fMsh is set yd&t a key by band before 
far^pUBturinn The adjustment can also take place after 
innpiQiitaHftii, by a minoT operation. The clninfait adjusts 
ments Ihen become accessible from outside through a small 
10 cut, and the *T«pi«nf iisdf can remain in the body, 

Gennan LaidpQpen Patent Application D&OS 
3,247,232, an infusion system for the simply of medicament 
is known in which the fi^iflnti>/< infiision ai^diance has a 
memory device for operating infcsmatian, able to transmit 
^ die stored data to a remote measuring device outside the 
body of tiie patient who has an implanted infusion sppliance. 
This remote f^«»fl"rin£ device and die appliance 
bodi have a transmitter and a receiver; so that an instruction 
for a remc^eJy controlled readiness for operatiott can be 
20 »p.n«mttti^ to die infiislon appliance from an instruction 
- transmitting device which is exterior of the bo^y. In die 
system, various <^>erating data can be interrogated from 
nq tri^^, and the infusion rates can be varied from outside. 
For tids purpose, the infusion ^ipliance has various sensors 
!^ to monitcrthe operating data, and apun:q>v^iichcpecates in 
. a pulse mode. 

f\ Fhim East Goman Patent DD-PS 2934>55, an electro- 
^} magnetically controlled bistable device is known for 
\Q impifl ntaMg fafa^QB puTE^tf m opcratcd by prppelr 
lant gas, and which have a bistable device widi opposed 
adjacent operating states. Energy supply here takes place 
inductively from outside. The bistable device then permits 

y i only the two operating states, OFF and ON. 

M i^om European Patent EP-FS 0,019,814, a control device 

» for infhsicm qipihances is known, in \iAiich control signals 

^ are coded in the inq^lantedi^jpliance housing of tiie infusion 

. ^^ appliance. 

'"^4 Rom European LaidOpen Patent Application EP-OS 
0,110,117, diere is known an implantthle microinfusion 
[j^ pimip gygtem, ^^faich ittrlndfi s a pump with pulse ope ra tion. 
■ h I^om European Patent EP-PS0,Q31,850»ttierB is known 
All fmpiflntfl KU^ ymi^^ftftlly rontmllgd £yatem for the infd- 
sion phA nr*'^'^'"^^* Tn^^i^Wnf into a living bo^, 
45 with a psessure-actuated apparatus for the deliveiy of 
pharmaceuticals, and having a movable bistable rlffmritf . 

Rom European Patent EP-PS 0,039,124, an fanpl a nt a bl e 
infusion ar pl ffl n^r which has a flow limiter is known. 
EtonBuropeanPaientEF^PS 0,128,703, amicrcpmnp for 
50 inqdantation is known, and has an ON/OFF clement as a 
flow controller ^^lich is normally closed and which is 
actuated from an eaffmial eleOromagnet 

SUMMASY OF THE XNYENTIION 
^ Tlie invention has as its object to provide a process for die 
adjustment of a switdiable, flow-limiting apparatus, and an 
^iparatus operating according to tiie process, die time of use 
of \(1iidi is not limited by an clectiical energy stocBge unit, 
60 andin whidi a change of die opoathig setting, and hence a 
change in the flow rate, is possible by means of the 
^iparatus, without direct bodily contart with the i^jparatus. 

This oboect is achieved by means of a service device that 
u y t?<iny gffpmtttl and net in bodilv connrction with the 
65 flow4hsithig i^^paratus. AccordiBg.to (he process, energy 
needed f cr adjustment of die flow-limiting device is trans- 
mitted from the service device. The flow-limiting device is 
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switched to adjost its ^y^<fng setting only dozing the 
dotaticMi of ttie eoogy tcansmisslcuL 

By naeans of the procedure of adjastmezit accQcding to the 
invention, an q)txnuim safety of adjustment (pazticulazty for 
infiuion devices) is achieved* widioat any necessity fv ^ 
dfiyeniring with ihe ad va n t ngeogs poOTfhQfQ r of ad jns t m fi nt 
itgeli; and respective^ withom a dtect bodily contact 
&e j^iparatas bdng necessary for the adjustment 

AH of the advantages of the electronically controlled 
q^mtuses are obtahied, wittioot it being possible for any 
inadvertent^ unoantiolled arfjngtrwMit of the flow rate to 

Thft ran£ft nf vin-ffltfrin Whfrh fl vafljAl^. fnr ti h ft ggttiTig ^ 

the different flow rates* and the related number of required ^ 
devices for limiting flow rates in a spatially 
equ^ment, can be optimized by mnltf stable, fiow*limithig 
valves. 

The adjustment of tiie fiow-Umitiz^ jip p^y^t "* can be 
madeeven inoresecoreif tiiecxtenial feed of eoogy takes 20 
place on^ intcnnittentfy. The feed of oieigy tlteo advanta- 
gBOOsly ahrays takes place when an adjustment of Hie flow 

When the setting of different flow nOes (e.g., for medi- 
1^ caments from a siq:pty container) takes place by means of 75 
II different throttk paths azxanged following the flow-limiting 
nppaaXuSt the flow rate can no longer be changed afier a 
ly setting of the flow^imiting qjparatus, until the ncact atyiist- 
xaast of the flow-limiting iqiparatos. This procedure thus 
provides increased securi^ in opfaration. This is of great 30 
^ importance, pwrtiffilariy for infiudoa devices* 
1^ The miiMstaMr, flow-limiting jqjyparatns can advanta- 
y1 ^OQSly be realized in that a piston is moved In tiieintedor 
^ of the flow-limiting i^iparatus, that the piston has two stable 

' end positjon^ and that m. tfrfnl pftgi>^n]v f|1]y pfa ^^ jff^te nf tfaf 55 

piston is attained by flie oombihatiott of ynst gnMir. holding 
force and a restoring qidng force. 

il} B is very advantageous for 0{>erating security and life if 
the flow-limiting apparatus remains in its stable positions 
without drawing cunent 40 

't^ B is advantageous if the external feed of energy takes 
place inductively. This energy feed is cost-favorable and 

^ requires relative^ little space for its realization. This is of 
' particular in^x3rtanoe for infusion devices. ^ 
It is very advantageous if data transmission exists, into 
and out of the device with the flow-limiting apparatus. Fbr 
tills purpose, a data transmission device must be provided in 
the device and in an external service iqpfliance. This ihakes 
possible a data transmission ftom within the device, eg., of ^ 
dau intermediately stored in an EEFRQM, to the service 
appHflnrr However, otlier data, which are ^*^mTr>*^ out- 
side flie device with flie floW'4imiting apparatus are pa s s ed 
on to the device, also to be transmitted to the exterioc This 
means, for an fmplantrd infusion device, that the data from ^ 
the ^ntw^/^f ' 0f patient's body ^» be ^rangm^fff^ ^tsldr 
&e patient's body. 

B is advantageous, in ttie us of the flow-^imitiBg apparatus 
in an infusion device, if the state of fllMng of tiie tappty 
contahied in the inflision device is measured and these daU ^ 

are f ntrrmftrflately gtored in th^ |iyfii^/>p pnit in ^ elggtr^trfc 

memory. EEFRQMs are particulaziy suitable as electronic 
Tnrmnries, since fliey reqmre no energy to maintain tiie 
memory contents. 

In the hifusion device, a pressurized gas reservoir is 65 
particular^ suitable as the liquid forwardiDg device, and 
exerts apsessure on tiie supply conftrinrr in Ihe directioo of 
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the flow4iiiiiting ii^ * ^ tt T \T T This pressntized gas resexvoir 
has the adviotage ot vcxy htgti opcntlng secozi^ with a 
idativcly small sptce leqairancnt 

AdvaatBgBOQS aixaiigcinszits are describtd in the claims 
and especially in the descr^iCifla of the dnrad^ 

Jt is also vezy advantageous if fiie device wifli the flow- 
limiting i^vparatos has an electronic drcuit. This serves, in 
paxticolai; for data transmission, if necessary for data 
detmnination, if necessary for data storage, and if necessary 
also for the p^qxcocessi^g of the data which have been . 
detennined. 

Advantageons anangements of tlte electronic circuit are 
^^f'^fM in n^c daims and especially in tiie description of 
the drawings* 

BRIEF DESCRIPnON OF THE DRAWINGS 

The inv en tion wiU be cxjd^nedin more detail bdow, with 
reference to flie drawings, in r^r^"" with v^dch farther 
20 features of hnportance to the inventian wHl be caepl a incd . 
The use of the flow-limiting i^^paratus in an InfiTsion device 
win be described there fay way of cyaniplft, although die 
inventian is not to be liinited to the use of the apparatus in 

such a device. 
23 i^thcHgures: 

liflO. 1 shows an infusion device with a flow-limiting 

^^aratus aooording to flw invention; 

jtFIQ. 2 shows a section flirou£^ the flow^iimiting sppar 

^tIiG. 3 shows a perspective view of flie section throng 
^ qyparatus as shown in EDQ. 2; 

iJVJG, 4 shows flie spring f\mmt from the apparatus, in 
^vicw; 

35 /H0.5dKywstibe6|)ringelementofFI0.4,rcprcsen t f^ 
jM5ppectivc; and 

'^tV3» 6 shows a diagram of die oooqwnents contained in 
ffie service 'ct^'*"''^' ^ ^ ^ inftisfon device. 

40 DElAIlJBI>DESCRIPnON OF PREFERRED 
EMBODIMENTS 

'^Th^ i fff^gj™ pomp (1) ihflwn in EIG. 1 has a septum (Z\ 
C^yn^ which a mr^'^^^ can be filled into tiie supply 
container (3) with a hypodermic needle (not shown in the 
Hgure) tbsoQ^ tbc sbdominal wall, when the inflision 
piiTnp (1) hA« w« fynplairf^ intft thpt hndy nf M palienL The 
nr^ly fftnt^fa w ffl which arts as thr mndf r a Tnr jit rhamhrr , 
is bounded by a bdlows (4) \(1xich eq>ands oa fillhig. This 
bellowt (4) consists of titanioQL The neatly constant excess 
^ pressure of the propellant gas in the pressurized gas rescr- 
- voir (5) exerts a pressure on this bellows (4X leading in the 
course cf time to an en^^^ing of the medicament £kuxi the 
sqjjty coolaincr The pressurized gas xcscrvdr (5) is 
^ boundedlatexaDy by aparti^ (9), andis dimensioned such 
that the gas exerts a neatiy ronstfl^t ptessure on the supply 
oontainfir 0) te the whole thne while this is being cnqiie^ 
A sewh!g eyelet (10) is fitted laterally on die housing of 
the infusion puiEp(l); at it, the infusion pump (1) is sewn 
tio firmly to die susrounding tissue, so diat during the duration 

nf thg ffnp1ant:qti"" lnfh«]nn pTtmp (1) doeS POt diangC ItS 

poaidon too and thereby cause pain to tiie wcarcc 

The throtde paflis (7: 7^ 7J2; 7^1; 7^) Hmit die 
ijnantfty nf triwH^iTnftnt xyh^A ean be delivered pcT unit time 
63 fcom die 8i^)Fly GontaineL These dirottk paths (7> begi^ 
behind die valve (6: dl; 6^, which opens or doses the 
throtde i»du ^ for medicament flow. The throtde patlis (7) 
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aU cod io a bohis sqicum (U) and have ID outlet 
a r?^'*^ (12) into the intcdor of the body. The pbyddan 
can also inject dkccQy hxto Oils bohis sq>tam (U), in order 
to •Hiniwigtw an tddltfonal dose at mftdicnntftnt to the 
wearer of the infusion pomp (1). s 

The scptam (2) and the bcttns sqitum (U) project out of 
tiie housing of the infosion panq> (1), so that the physidan 
can fed the two sqyta (2, U) when seaxtfaing for them. 

Id tiie sqpftnm (2X a needle stop (8) ensures lhat the 
injection needle (not shown in the drawing) is not damaged 
^9Mt the supply container (3) is behig fiUed. 

The outlet of the medicament from the infaaion puny (1) 
takes place through tlie throttle paths (7) ^9^ticfa are con- 
nected following the valve (6X so diat a constant flow rate 
is readied. An inlet from fibe supply container (3) goes into 
of the two valves {6.1 and tii^ and two throttle paths 
(fSL and 7.12; 7.21 and 7.22) lead out from eadi valve (6.1 
and 6^). The flow rate then dq)ends on the gas pressure and 
in addition pnmadly on the length of the fixroOle paths (7) ^ 
and on their cqiUlaiy iTi*'"^^^ 

If sevcnl thiottb paflis (7) are used, diffcreot flow rates 
can be adiieved by the panUel and/or serial CQTinrtcifnn cf 
various throttle paths (7). The changeover then takes place 
by means of a td-stable electroznedunical microvalve (6). ^ 
This valve (Q is eiplahied in more detail in tlie following 
nC3S.2,3and4. 

In FIG. 2 fliere is shown a section through a electrame- 
cfaanical valve (15), having floee stable operating positions 
andinFIQ;3,aviewofasectianflxrougbthevalv6(15).The 3^ 
piston (Id) consists of a permanent magnet mntrrial (eg., 
\^codym), and is encapsulated with a material (e.g., 
titanium) cf the encapsulation (23, 24) whidi is rampatihle 

P'T^t rr^^nf} Wi^ f^Ait^mmt^ n«gd. The fasfming 

of flie piston (Id) consists of a spring filftment (19) (see ^ 
FIGS. 4 and 5). 

The spdng element (19) of FKi. 2 centers, and likewise 
guides^ the piston (16) within the valve chamber (17). 

Theleaf spdttgsofFIG. 5, ^(Mdi run in two planes (18a, 
186) exert aprcstresswhldi is respectively directed towards 40 
the center and which maku possible a stable middle position 
of the piston (16). The pzestresses are produced by the 
ri^ f ft rmftriftn of the spdng *^""Mit (19) during mrwintingi 
"Hie m«^"^^g ring (22) spreads a portion of the spring 
clement (21^5 and c), thus piododng a force canqxmeot on 45 
die plstoo (15) in the posidve Z^direction (up direction 
according to r>n^*^"" coordinates). The leaf springs (20a, 
b and c) are prestressed inwards by the cn capi i l at io n (23, 
24) of the fiston as in FIG. 2, so that a force is produced in 
tlie negative Z-direction (down direction according to Car- 30 
fyMtfan cocrdinates). On motion of flie piston in flie negative 
or positive Z^lirection, dependent on direction, respective 
leaf springs cf tiie one plane are relieved of stress and in tlie 
other plane are further stressed, or vice versa. 

Hie valve chamber (17) has a lateral inlet (25) and, 35 
arranged 00 tiie end fac^ two ojyosed, central ootleaQOa, 
306), to each of which is fitted a respective capfllaiy 
connection (26a, 26b). to the tiirottie paths (7). 

Arespective electromagnet (27a, 27^), with a ooH former 
(ISfl, 7Sb) of krw irtentiviTy TP^g"^^ material, U agated on 60 
each end £u:e of the valve chamber (15). By correct polkg 
cf tlie two cqQs (29^ 29d), the pennanent magnetic piston 
(i€) can be moved out cf iu mi^^ position which is 
defined by the leaf springs (20^ c; 21i^ £^ c) towards the 
+Z direction or the -Z dircctioa ^When the piko^ 63 
been canqiletdy polled into a position at one end of iu path, 
one of liie two oufiets (30a, 305) is closed. After the CQxrent 
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is fwitcbed off, tids pdsitloa of the vatve (15) is sdU 
mdotsined. The icqdred holding forces «re jrod^^ 

it produces of the xespecdve coil fbzmers C28a» 286) of &e 
3 i^<'^r*ncH nfig i "^ (270, 27i&). The dimensions tie to be mode 
such t^jtf the pcnnaneot m^^*^^ ^^ifKny force is greater 
than the zestodng force of ttie leaf ipdngs (20k4 £^ c; 214 
c). 

The posMoD at 6sy given tfmg of the valve (15) is 
10 AM^^r^Tt^ by sensoss (31a, 311^) v/lddx are sensitive to 
magnetic fidds, and which are built in on the end face on the 
tide of tiie tLectxonauignets (27a, 272^) f adsig the valve 
cfaazhber (17). A masdmum feld strength is then set in the 
end podtkws for the sensor concerned 010, 316). 
15 b the middle position (NQ defined by Ihe leaf qnings 
(2<k]t £^ c; 2l4 6k c), the fieM stiengdi is about equal for both 
end position sensocs Qlo, 316). This middle position can be 
achieved by a <^namlca]ly controlled a4)u8tment of the 
valve (15). It is possible to bdng the piston (16) into the 
20 t^Afl ft pftdtkm by means of the buflt-in sensois (31a, 316) 
by m*^« of a suitable control dectranics, (eg., a FI 
controller, in which the flux through both magnetic field 
senscn is e^ial in die middle x>osition: O^^^a-^Ox-^^ 
.(reference vahie fcr the controtllcr)). After Ihe decttomag^ 
%nm C27a, 276) are switdied off, this state is stia mahitained, 
trainee ttie spchig force if^T"^»^*^^ the mwgnrtir attractive 
iiJfoEces, which then scarcely di&x: 

The piston (16) can be directed into its stable positions by 
I^tfae cdeotaticm cf the cQzient through file coils (29a, 296) of 
^^ttie two electromagnets (27a, 276). Here at any given time 
IKJone of file two ci^iiLlary connections (26a, 266) at tiie two 
ij'BOutieU (30a, 30i6) is dosed or opened, in an end position of 
iitbc piston (16). In fiie middle position, bofii ciqi^llary con- 
"^^nections (26a, 266) are opened. 

^ The extracorporeal service i^ypliance (32) and the 
Oinqdanted infosion device (33) are shown scfaematicaUy in 
SfIG.6. 

ITT llie infusion device (33) has an electronic control device 
^ (34) whidi controls all activities in file infasiond eWce ( 33). 
^^Hiiscontrd device (34) consists essentially of an KBPROM 
ii'l(35), a shigle chip computer (36), a serial interface (?7) (a 
l^paialld in tfr f**'^ would also be conceivable, but without 
advantage), and a port (38) to which vadoos drivers and 
^ sensors can be connected. 

The fH*^ ^wt^"^ (37) is conncrtftd to a m odnlatoi/ 
A^rsAnutr^ ^) fcff thc sbscuption tdcmctty (40). This 
absorption tdemetry (40) consists of a LF/RF converter and 
serves for trrmm""^^**^ between fixe infusion device (33) 
5Q and the exttaoozporeal service q^pliance (32X The same 
Mt^ ^nn saves both for energy transmission and also for 
^- ^/fifff^'nnai data transmissiozL 

There is contained in fiie service applhncc (32) a coil 
(32a) via wtddx energy can be indncdvely transmitted into 
55 thf in fr ffioff AfmcR (33). The trnnmifnrd energy is used to 
operate fiie single chip r^rmr'^*^ (36), the sensors, (43, 44) 
the driver (45) and fiie valve (4^ Energy coupling tyres 
pijwt only in fiie presence of tiie cacfecacorporeal service 
appliance (32). 

60 Two sensors (43, 44) arc connected to file port (38) of the 
single cfa^> con^mter (36) and ascertain file position of fiw 
valve (42). The mode of cperation of fiiese sensors (43, 44) 
has already been eaqpilained in connection wifii FIGS. 2, 3 
and 4. 

65 Moreover a ddver (45) for a valve changeover unit (46) 
is connected to file port (38). Ihe position of file valve (42) 
can thus be dianged by means of a corresponding 
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instruction, leodved from the service appliance (32) by the 
receiver in the absozption telemetry (40) and tiannnitt<v! via 
the tcdd intofm to 1^ tin^ cfa^ computer (36X Tbe 
CQETespoAding control cfaacactedstio li produced by the 

dungeoyer unit (46). 

FbiflieamxEe a filling kvd sensor (47) is com 
pact (38) of tlie single ch;^ ornqnter (36), and transmits to 
tbe irfng^g rfitp oonqxiter (36) a '"^'^2^ oonceniing tiie 
level, Lc^ cnnornrfng Qie qoantity of Tncftirammt ^/bkh is u> 
stin present in &e suf^ container (48). Tbe tingle diip 
conqmta (36) cailnilfltrs therefiom tbe infuaian time still 
available and tests ^diether the amount of flow agrees with 
ihe values wtiich have been set Additional^, the physidan 
can add fluid into the suixply container 48 via a needle 7L ^ 

A duct (49) leads from the supply container (48) to the 
valve (42). The tappty container (48) is constructed as a 
beflcm and is ocoi^uatly under the pressure of apiessud^ 
gas lesezvoir (50). The pressure exerted by the pressniized 
gas reservoir (50) on tbe so^iply containff (48) ddves flie ^ 

valve (42). 

TWo flttotHe paths (51, 52) lead from the valve (42). The 
throttle paths (51, S2) ensure that die tuppty cnntninff (48) ^ 
t^r^f^ only in a controlled mannrr. They consist of 
/"gpmarfftf^ ^md ttift ^pantity nf Hyild floa^g ttnouf^ them 
per hour is depoidcnt on tlic pressure difference over the 
throttle paths (51, 52), on their capillary length, and on the 
cqxiUaiy diameter cfflie individual throtfle paths (51, 52); 
this diameter can be different for each flxrotde pafli (51, 52). 
The valve (42) opens both throttle paflis (51, 52) or only one. 
As long as the position of the valve (42) is not changed, the 
quantity of liquid delivered per hour remains constant, 

Thetwothrottlepaths(51,S2)endinthebQbu(53),atthe ^ 
ouflet of \^ticfa is located a cadieter (54) into the hitexior of 
Qie body of the wearer of the in^ilantrd f nfhsfnn device (33). 
The physician can also ii\}6ct a mediounent direcdy into the 
bolus (53) widi an injection needle (55). 

Ihe service appliance (32) has a tsansfcniier (41) as a 40 
oGaiq)ooent of the absoiptioa telemetry (40) for the inductive 
transmission cf enezgy to the inftision device (33), This 
transformer (41) is supplied by a battery (61). The battery 
(61) is also connected to a microcontroller 56 (36)- 

An <^>crator, who will normally be a physician, can by 4s 
noeans of a keytxard (57) or by means of flinction 
inteocgate fiom the infusion device (33) flie operithig data 
determined by the single chip conqMiter (36) in (be infusion 
device (33), or can initiate an adjustment of the valve (42) 
in die infosion device (33). For this purpose, the service 50 
^ylianoe (32) has a dnta rnnTnunfratfnn device (59), which 
consists of a nwdnlator and demodnlator for tbe absorption 
telenwtty (40), All the .operating parameters transznitted 
from the in&sion device (33), and also die instructions sent 
to it, can U displsyed on a LC3) display (60). S5 

Ihe service appHanm (32) thus pof aims two tasks. 
Hrsdy, energy is inductively tranftmfttfid from the service 
^)plianoe (32) into the inqUantdl hi&siott device (33) when 
die service q)pUance (32) is faiou^ into die vlcL^ 
hifasbm device (33) (abdominal walQi During the trananifr 60 
sion of energy, die valve (42) can be contr o lled torn the 
service qyplianoe (32) by means of an absorption telemetry 
which is located bodi in the service q)plianoe (32) and in the 
infiidon device (33). Ashigb cfai^ CQz^puter (36) is mounted 
in die inflision device (33), effects die oonusunication with 65 
the service appliance (32), and can change over as 
prescribed, and control the fi^ctkming cf, die internal valve 
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(42) having fixroe stable operating positions located in (he 
infosion device (33X 

No ft l fi ct i i cal enogy is stared in tiic Inftigf^n device (33) 
in order to dungs over tbc valve (42). Jr osdcr to dunge 
5 over tile vitve (42) contaiTifyl in the inihsion device (33X 
eneigy his to be tnnmtn^A inductively into the inftision 
device (?3). 

'S file service device (32) is moved sway, the inductive 
conpHng is facQken and the jmpUn^tf^A infty^ rp device (39) 

to hftrmnfiS wMlont cnrrenty an ^K«t an a^jnaJrwiM^f ^ ValVft 

(49 cannot take placa The fow rate \vliich has been set is 
however still mafntafncd, since Che valve or vaJves (42X 
connected in sedes or in p fl ral lf lj, xexoain in tfaefr stable 
operating po8ition(s). The pftgfn%THt^i^ of vaiiation of tiie 

,^ flowxatecanthnstegceatWincreasedby die use of several 

" valves (42). 

When the infusion device (33) is activated (Le^ energy is 
tranmrfftnd ftom the cxtracqqxareal service device Oi2))» the 
filling level can be messorod by means of a sensor (47). 
Rom the level and the flow zate which has been set, tiie 

^ zemaining time to ttie next filling can be indicated for the 
patiot on the di^y (^) of the service i^pliance (32). 
TTinnftariTtg of the flow rate can then advantageously be 
drtfrnninrd by means of stoccd level values. EEPROMs 
which pennanenfly store the ievd values are particulady 

^ MrftuMA here, 

Ecom the adjustability and the fining levd T^^^y^r g p^"'^, 
andthe possMtics resnlttngft om tiiese^ aflegibflityiesnto 
■UJ which was cdienvise reserved to the electronic infusion 
iiXI devices, but without having to anocpt the disadvantage of tiie 
I jif^ greafly limited life due to battery opcaiSixxxL 

An absolute hisensitivity of flie final electxically con- 
U:^ trolled valve (42) to inteiference from intezfcdng 
[il effects is achieved by the realization d the eneigy coupling 
1^ according to the invention. In c^ntrRtFt to ttds, in infturffin 
^ devices in whidi the adjustment of die valve takes place by 
:s nieansofthecuzientofan electrical storage device (Len with 
Pi a peonanent dect ri c al supply, e.g^ a baltexy), there is always 
tiie danger that these infiiiSon dcWoes axe rcprogtammed by 
^ interference effects £cDm the extedoL 
^ In the infiisiaD device (33) aoooiding to tlie invention, a 
y1 dooblcd secuzity is achieved. In tlie first tt» ^nfnsinn 
. j^ device (33) is passive hi the normal state. Apart firom this, 
"^1" data transmission is effected, for security reasons, by means 
i>u of absoqption tdemdzy. Additional security against Interfer- 

instructions to be tcansmitted. Moreover; die absorption 
telemetry is only effective at dose range. . 

_LJ¥ooes8 for adjnimnrnt of a swUchaUe, flow-limiting 
device inside a patient's bo4y having at least diree f tnhk t 
operating states foliniitedflow of liquids or gases by lueana 
of a service device outside said padent*s body, said flow^ 
limitizv. device and said service device beh^ qiatially 
separated with no bodily connection between said service 

device and said flggy^Kmiting dwrffift nnmprfging * 
establishing different flow rates for said Hquids or gases 
by means of diffExent tfarffttlff paths axxanged to follow 
said flow-limiting device in a device diat inr-jn*^ >af/< 
flow-limithig device, and, 
^ transmitting energy n«fy<f<f for ^^ p ^ ^t mr^ of tf d"^ flow- 
limiting device from said, service device into said 
device that includes said flow-limiting device, 
flierdjy switdhing said flow-limiting device among said at 
least three stable oprrnti'Tig states to switch said flow of 
65 llq^ildf or gflff^ ftvm ^nf **'t^T^ j^tfi " r»"£^ ^ nt 

to ano^gr osity dudhg a duration of said energy trans- 
mffflion.^ 



